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Types of wounds : 
(A)Closed (Blunt object) 
(B)Open ( Sharp or Heavy firearm ) 


Forms of closed wounds : 
(1)Abrasions : 
Partial denusion due to friction 


Painful ( Exposure of n .endings) 
TTT: Antibiotics + daily dressings 


(2) Bruises( contusion, Ecchymosis): 


Extravasated Blood+Exudating plasma 

C/P: Painful , Swollen , Bluish skin 

TTT: Cold foments ( 15 day), Hot (2 day) 
Elevation of the affected region 


(3) Hematoma : 


Blood collection in a localized manner after vessel 
injury classified ( named ) according to site : 


(a)Subcutaneous (b)Sub fascial 
(C) Intramuscular (d) Sub periosteal 
(e) Sub muscular 


C/P: Painful Fluctuant Swelling ( Without inflammation) 
immediately following trauma. 


Course and fate : 


(1) Resolution By Absorption 

2) Organization... .. By Fibrosis 

3) Calcification . . eg. Myositis Ossificans 

(4)Infection ,Suppuration ....... Abscess 

(5)Cyst Formation 

(6) False aneurysm ......... Communicate with injured 
artery 


ttt: Antibiotic + Foments +Pressure bandage + 
Aspiration if large 


Forms of Open Wounds 


Blunt heavy Blunt heavy Sharp cutting Object 
Severe Little or No T.Damage 
T.damage 

Crushed and Clean and Edges 

irregular clear 
Little bleeding Severe Bleeding 

Bleeding 
More liable Less Liable Infection 
Inlet+ outlet =Perforating Occurs in Special 
Inlet =Punctured war, RTA, features 

Transfixion=A/V Fistula Industry 

crushed Systemic 


syndrome complications 


THAI 


: Case with incised wounc 


Mise injuries 
ZE Low velocity: Direct effect 
High velocity; Shock wave and cavtation 


These injuries are Kinetic Energy dependent 
we 


Treatment of Wounds 


First aid : according to ATLS system (1 
A) Airway maintenance 

B) Breathing 

C) Circulation 

D) Disability 

E) Exposure 


: Operative theatre (2 

Saline irrigation (wash) 

4 Removal of F. B and dirts 

“4 Wound preparation with antiseptic 


: Active treatment (3 


Differs according to the duration of injury 

: Within 6-8 hours (1 

A- Cut wounds .......... Primary sutures of all structures 
: B- Lacerated wounds 


DONOT| 7 2 0 


Excise too much skin Incise the skin generously 
Remove bone Incise the deep fascia widely 
Repair tendons or Nerves Identify N/V bundle 


Remove F.B and excise dead muscles 


: C)Crushed wounds 
Wound Excision 
Delayed primary sutures 


: From 8-24 hours (2 


Incised : Delayed primary sutures 

Lacerated and Crushed : Wound Excision + Delayed 
primary suture 

OR 

Left to granulate up to 2 weeks + curettage + 2ry 
Sutures 


: After 24 hours (3 


Debridement + Systemic Antibiotics + Repeated 
dressings 


To be closed by 2ry sutures 


Specific types of treatment (4 


A) External Skeletal Fixator ( Uniplanar - Biplanar- 
Ilizarov ) 


B) Microsurgery : Replantation of digits 


Revascularization of hand and feet 
C) Amputation : Unsalvaged Limbs (Severely crushed ) 
Severe infections 


Gangrene : Gas and Vascular 
gangrene 


Complications of Wounds 


A) General ( affecting body systems ) 
: Shock (1 
Neurogenic - 

Oligaemic - 

Septicaemic - 

Crush Syndrome ( traumatic Rhabdomyolysis ) ( 2 
Etiology : Trauma crushing the skeletal muscles 
RTA - 

Earthquakes - 

Prolonged tourniquet - 


Electrical burn injuries ( electric current ) - 


‘Pathology 


Skeletal muscle damage ....caused by ischemic 
: changes ....Release of 


Myoglobin 2, Potassium 3- Phosphorus -1 


These three components will be released In circulation 
: with the resultant 


Myoglobinuria ........ Acute Tubular Necrosis- 


Crushed Muscles swell and are under tension of- 
overlying deep fascia ....increased ischemic damage 


Severe Bleeding and extravasation of blood - 
... Oligaemic Shock 


‘Diagnosis 
History of trauma and scene of the accident | 


Urine : Brownish discoloration ( Myoglobinuria )..Don’t ! 
miss with hematuria 


Investigations : Elevated CK ( Creatine kinase ) ! 
Elevated K - 

Hyperuricaemia J 
Hyperphoshatemia L 
Hypocalcemia 


Dipstick urine test ( positive with few 
RBCs ) 


: Treatment of Rhabdomyolysis 

: 1) Early cases 
.. N addition to ATLS protocol (A, B, C, D, E) 
: Fluids (1) 


Overload the patient with fluids up to 1.5 L/ hr ...to 
, prevent hypotension 


maintain urine output at 300 ml/hr 
: Na HCO3 (2) 


Alkalinize the urine to prevent Myoglobin and Uric 
acid deposition in Kidneys 


: Mannitol (3) 
Maintain urine output 


Regular Insulin 5- 10 u and Glucose (50% ) 1-2 (4) 
ampules to prevent hyperkalemia 


Calcium gluconate 10ml ( 10 %) IV over 2 minutes (5) 
to prevent hypocalcaemia 


Do Fasciotomy to relieve tension (6) 


i) Late cases 
Amputation - 
Hemodialysis - 

: B)Local 

Wound dehiscence (1) 
Infection (2) 


Gangrene (3) 
Injury to vital structures ( Head , Chest, Abdomen , (4) 


Limbs and spine ) 
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: Scar Complications (5) 
a) Disfiguring 
b) Contracture 
c) Widening of the scar 
d) Hypertrophic scar and keloid 
e) Hypo and hyperpigmentation 
f) Tattooing 
g) Lymphedema ( Circumferential ) 
h) Marjolin ulcer 


‘Keloid and Hypertrophic Scar 


Keloid Scar Hypertrophic Scar Point of 
Comparison 
Excessive fibrous tissue Excessive fibrous tissue Definition 
extending beyond the formation confined to wound 
wound edges edges 


Same as hypertrophic but 


with irregular borders with Thick ,Red, itchy, Raised Scar 
or without claw like 


Clinical Picture 


processes 

Worsened for 5 -10 years Course 
worsened up to 6 months 

Same as Hypertrophic scar Treatment 


Pressure garments 

Silicon sheet applications 
Triamcinolone 
Scar Massage 

Laser resurfacing 

Surgical excision +/- Grafting 


Healing of Wounds 
1) Healing by primary intension 


Type of wound : Surgical wound 
Clean cut edges 
Well coapted edges 


Mechanism: little amount of G. tissue 
Minimal Fibrosis 


disfigurement Resultant : Linear Scar ( Pencil- like Scar) with minimal 


Incised wound ‚Blood clot Blood A Granulation tissue 


i— Inflammatory 


reaction 
„% — Dermis 


Granulation tissue 


: | Regeneratin 
ingrowth general] 
i Pa epithelium 


$, Inflammatory 
== Inflammatory reaction 


ja! reaction 


: Healing by Secondary intension (2 


Type of wound : Gapping wounds 
Septic wounds 
Tissue loss 


Mechanism: Granulation tissue is extensive 
Considerable fibrosis 


Resultant : Weak ugly scar, Widened scar ( eraser- like scar), 
Excessive fibrosis 


Increased contracture and deformity 


: Healing by third intension (3 
Type of wound : Wound left to heal spontaneously by 


secondary intension 
Secondary sutures 
Mechanism : Considered delayed primary closure 


Secondary sutures after being applied to 
wound to heal by secondary intension 


Resultant : Fine linear Scar similar to primary 
intension 


: Mechanism of Wound healing 


Wound healing occurs in three Main phases 


‘Lag phase ( inflammatory phase) -1 


VC...Followed by VD ...INCREASED capillary 
permeability ....RBCs and WBCs and plasma in the 
wound 


Clot and Fibrin network formation over the wound 
Macrophages ..... remove dead tissues 


During this wound has no tensile strength ( its 
integrity depends on sutures) 


Proliferative phase :Granulation tissue(2 


From 5-21 days in clean incised wounds 


New capillary buds 

The main cell is FIBROBLAST ....which infiltrate the wound 

: Synthesize collagen fibres 

a- Immature collagen 

b- Mature collagen ( hydroxylation of immature ) 

c- Thick collagen ( underwent cross-linkage ) ...thick fibres 
Wound contraction ....after 2 weeks 

Deep sutures ( intradermal and subcutaneous sutures prevent 
disruption ) 

Removal of sutures without skin disruption varies from one region to 
another 


‘Remodeling phase( Scar remodeling ) (3 


days to several months 21 
Remodeling of randomly arranged collagen fibres 


The fibers are arranged along the lines of tension of 
the scar 


Slow final gain of tensile strength ( 80% of the normal 
after 6months ) but the original strength never gained 


: Factors affecting wound healing 


: General Factors 

Age (1 

Nutritional status : Vitamin C and A (2 
Ca, Zn, Mn 

Protein 

Metabolic : Uraemia (3 
Hyperglycemia 

Hyperbilirubinaemia 

Serious illness : Malignancy (4 

Cirrhosis 

Drug intake : steroids and chemotherapy (5 
Irradiation (6 
Fluid and electrolyte imbalance (7 


‘Local factors 

Infection (1 

Poor blood supply (2 
Presence of sloughs and F.B (3 


Tension in tissue planes (4 
Shearing (5 


Adherence to the bone (6 
Impaired Venous Drainage (7 


Recent trends in wound 
‘Management 


Growth factors : these are wound healing promoters (1 
found to be deficient in the chronic wounds . Thence 
on application of these factors to the wound might 
help in wound healing . There are seven major families 
: PDGF , EGF, TGF-beta ,VEGF, G-CSF , IGF , FGF and 
Interleukins 


Phototherapy or LLLT ( Low level Laser Therapy ) : (2 
cell migration, DNA and RNA synthesis , protein 
secretion and cell proliferation . Increased level of 
growth factors 


Platelet-poor 
plasma 


Buffy coat 
(platelets and 
white blood cells) 


Red blood cells 


an.ecvv.com 


1722 MM 
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Hyperbaric oxygen: sessions of oxygen inhalation ( 3 
under pressure to ensure transport of oxygen to the 
chronic wound Improves wound healing especially 
wounds with underlying bone showing osteomyelitis 
VAC therapy : Negative pressure wound therapy . (4 
Improves angiogenesis. Wound contraction . Absorbs 
exudate from the wound and made some sort of 
Mechanical wound healing 


Thank You 


